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magnesium, chlorine, and the radicles of sulphuric and carbonic acids,
and these are combined into salts, at least twelve such compounds must
be assumed, and there is no definite law by which their relative pro-
portions can be calculated. A combination, however, is usually as-
sumed, and each chemist allots the several acids to the several bases
according to his individual judgment. The twelve possible salts rarely
appear in the final statement; all the chlorine may be assigned to the
sodium, and all the sulphuric acid to the lime. We cannot be sure that
the chosen combinations are correct.

With regard to whether the radicles are combined or not, the prev-
alent opinion, among physical chemists at least, is, that in dilute solutions
the salts are dissociated into their ions, and that with the latter only
we can legitimately deal. On this basis all water analyses can be
rationally compared. There are, however, still some difficulties, such
as whether silica is present in colloidal form or as the silicic ion Si03;
and whether ferric oxide and alumina are present as such, or in the ions
of their salts. The iron may represent ferrous carbonate, alumina may
be the equivalent of alum; but as a rule the quantities are small, and
for convenience these substances are regarded as colloidal oxides and so
tabulated. If we consider an analysis as representing the composition
of the anhydrous inorganic matter which is left when a water has been
evaporated to dryness, the difficulty as regards iron disappears, for
ferrous carbonate is then oxidized and ferric oxide remains. The same
is true of bicarbonates of calcium and magnesium which can only exist
in solution and not in the anhydrous residue. If, in a given water,
notable quantities of lime, magnesia, and carbonic acid are found,
bicarbonic ions must be present, for without them the bases could not
be dissolved; but after evaporation only the normal salts remain.
Sodium and potassium bicarbonates are not so readily broken down;
but even with them it is better to compare the monocarbonates so as
to secure uniformity of statement.

Another variable requiring consideration is that due to solution. A
given solution may be very dilute at one time, and much more con-
centrated at another, but the mineral content of the water may be the
same in both cases. The ocean water for example has 3.5 per cent
saline matter, while the Black Sea has a little more than half as much,
but the salts yielded by each on evaporation are almost identical.
Occasionally it may be desirable to compare waters directly, but in
other cases it is more convenient to study the composition of the solid
residues in percentage terms. The following case illustrates the various
methods of statement. In the first column the results are given in